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Abstract: To definite the persistence of thiacloprid seed coating with different film-forming agents in soil and plants and the effi-
cacy in controling piercing-sucking insects, we tested the effects of the thiacloprid FS, with three different film-forming agents at
a concentration of 400 g a.i. 100 kg™, on the emergence rate, growth, physiological and biochemical characteristics of maize at
laboratory and in the field respectively, and evaluated controlling effect on piercing-sucking insects by high performance liquid
chromatography-mass spectrometry (HPLC-MS/MS). The ZY904-3 and ZY904-5 film-forming agent treatments had no influence
on emergence rate of maize. The seedling growth and activities in physiology and biochemistry were promoted to various degrees
by thiacloprid seed dressing with three different film-forming agents. Compared with no film-forming agent treatments, the per-
sistent periods of ZY904-1, ZY904-3, and ZY904-5 treatments were extended by 20-40 days, 20-30 days, and 10-20 days in
leaves of maize and in the soil respectively. The maize piercing-sucking insects were controlled significantly by three
film-forming agent treatments. ZY904-1 and ZY904-3 treatments had good control effects on the amount of piercing-sucking
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insects in the growth stage of maize which coat still over 50% at 80 d (laboratory test) and 60 d (field test) after sowing, respec-
tively. However, ZY904-1 treatment delayed the emergence of seeds. Taking all factors as a whole, ZY904-3 film-forming agent
has the best seed dressing effect.
Keywords: thiacloprid; maize; film-forming agent; persistent period; safety; liquid chromatography-mass
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Table 1 Gradient elution procedures
’ ’ 60% 2 d 0 Mobile phase (%)
5 5 5 5 Time Flow rate ((;110//0 formic acid
10 ’ : (min) (mL min™") ’ Osolution Acetonitrile
, 5d , 0 0.50 90 10
10 d ’ ’ 1 0.50 90 10
8~10 (500 g) ’ ’ 2 0.50 10 90
150 ¢ ’ —20C 3 0.50 10 90
4 0.50 90 10
’ 10-cm 5 0.50 90 10
10~15 cm 2 kg R ,
150 g -20°C 3.0 kV, 550°C,
R 1.5 min, 80V, 30V
; 10 d, 35V
30 ( 1.53 o Ars ik
) 1000 mg L™ , 210502
1.5 UPLC-MS/MS 0.1 0.05 0.0l 0.005 mg L
1.5.1 Asara , 4 0.01 0.1 ImgL"
(1) 1.0 g , 3 , ; 4
8 mL 2 s
10 mL R 1 h, 2h, 1.6
4 C 3020 x g 15 min, , Microsoft Excel 2010 , IBM SPSS
) Statistics 20 , Origin
I 1 ) 30 mL, 2 2018 , + ,
min, ,40C ) 2 mL Duncan’s (P < 0.05)
| ey aesa
, 0.22 pm , -
) 20g 30 mL 2.1
100 mL , 1h 30 2 , 400 g a.i. 100 kg™
min, l1h | 4°C 3020 x g 20 min, R , 2Y904-1
, R 2 mL ,
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1.5.2  #m &t , ZY904-3  ZY904-5
s Pgrandsil-STC-C18 (250 (FS) s 60% 6
mm x 4.6 mm i.d., 5 pm) 30°C, 2 90% , 8 s
pL A 0.1% , B S ; 7Y904-1
0.50 mL min ', 1 , 10
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Table 2 Effects of thiacloprid suspension concentrate with different film-forming agents for seed coating on the emergence rate of

maize (%)

Field test
Film-forming agent Active.: ingredi?lts Laboratory v d id 6d 2 d 04
(ga.i. 100 kg™) test
ZY904-1 400 80.27+1.35b  56.26£1.65b 76.81£2.67c 78.56+2.30c 84.31+1.74b 84.63+1.32b
7Y904-3 400 96.58+2.26 a  63.17£2.64a 85.60+1.62a 92.61+0.98a 93.48+3.19a 93.48+1.19a
7Y904-5 400 95.42+1.74a 63.40£1.37a 85.35+2.09a 91.49+1.35a 92.24+2.34a 92.244+234a
400 96.33+2.88a 64.24£0.96a 86.77£1.79a 91.70+3.36a 93.38+3.18a 93.38+3.18a
CK — 97.31+£2.57a 58.63+4.74b 82.91+1.42b 86.56+2.34b 90.77+1.54 ab 90.77+4.54 ab
+ (P <0.05)

Data were showed with mean + SE. Value followed by different letters in the same column are significant by different (P < 0.05). NCK: not
add film forming CK.

3 4 , ,
400 g a.i. 100 kg™ , 3
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Table 3 Effects of thiacloprid suspension concentrate with different film-forming agents for seed coating on growth indexes of maize
seedlings (laboratory test)

Film-forming agent Active- ingredi(jlts Plant height Root length Stem thick Fibrous root  Fresh weight
(gai. 100kg) (cm) (cm) (cm) number (2)

ZY904-1 400 30.60+2.31 b 18.62+2.46 a 6.18+0.53 a 5.2+0.32 a 4.91+£0.28 a

7Y904-3 400 32.35+1.34 a 19.85£1.28 a 6.42+0.47 a 5.740.62 a 5.07+0.46 a
7Y904-5 400 32.26+1.86 a 18.23+£3.25a 6.23+£0.38 a 5.3+0.35a 4.734+0.19 ab
NCK 400 33.21+1.81a 18.64+2.45 a 6.55£0.41 a 5.2+0.28 a 4.63+0.24 ab

CK — 33.47+1.69 a 18.98+£3.12 a 6.83+£0.48 a 5.1+0.19 a 4.25+0.64 b

+ (P <0.05)

Data were showed with mean + SE. Value followed by different letters in the same column are significant by different (P < 0.05). NCK: not
add film forming CK.
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Table 4 Effects of thiacloprid suspension concentrate with different film-forming agents for seed coating on growth indexes of maize
seedlings (field test)

Film-forming agent Active- ingredi(jlts Plant height Root length Stem thick Fibrous root Fresh weight

(gai. 100kg) (cm) (cm) (cm) number (2)
ZY904-1 400 29.64+1.32 a 11.65+0.56 a 7.80+0.35 a 6.1+0.02 a 4.76+0.33 a
7Y904-3 400 27.3240.82 a 11.85+0.36 a 8.61+0.56 a 5.8+0.06 a 4.83+£0.54 a
ZY904-5 400 29.47+0.66 a 11.42+1.10 a 9.00+0.44 a 6.0+0.00 a 5.04+0.28 a
NCK 400 30.36+1.98 a 12.56+0.45 a 8.55+0.32 a 6.0+0.03 a 5.06+£0.42 a
CK — 23.24+1.33 b 8.71x1.32 b 5.83+£0.24 a 5.2+0.05 a 3.77£0.74 b

+ (P <0.05

Data were showed with mean + SE. Value followed by different letters in the same column are significant by different (P < 0.05). NCK: not
add film forming CK.
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Table 5 Effects of thiacloprid suspension concentrate with different film-forming agents for seed coating on physiological indexes of
maize

Acti Chlorophyll Root activity Free proline accumulation
ctive
. . o (mg g ' FW) (gh' FW) (ng g' DW)
Film-forming agent ingredient
(zai 100kg") _ . .
Laboratory Field Laboratory Field Laboratory Field
ZY904-1 400 2.21+0.11 a 2.34+0.03a  0.35+0.04a  0.54+0.01 a  57.24+0.94b  87.37+1.21a
7Y904-3 400 2.16£0.27 a 2.33+0.02a  0.38+0.08a  0.55+0.03a  62.39+1.32a 87.11+1.29a
ZY904-5 400 2.19+0.09 a 2.34+0.03a  0.37+0.08a  0.52+0.02 ab 59.22+0.72b  86.82+0.65 a
NCK 400 2.04£0.07 ab  2.23+0.08a  0.32+0.02a  0.50+0.06 a  57.49+1.32b  80.46+0.95a
CK — 1.94+0.11 b 1.85+0.07b  0.24+0.02b  0.46+0.03b  42.16+£0.64 c  54.90+1.47 b
+ (P <0.05)

Data were showed with mean + SE. Value followed by different letters in the same column are significant by different (P < 0.05). NCK: not
add film forming CK.

6 IR BB TR B AR A X R K I LB R MR S
Table 6 Effects of thiacloprid suspension concentrate with different film-forming agents for seed coating on the antioxidant enzymes
activity of maize

SOD activity CAT activity POD activity
) . Active ingredient (Ug'FWmin") (Ug'FWmin") (Ug'FW min™)
Film-forming agent . o
(gai. 100kg™)
Laboratory Field Laboratory Field Laboratory Field
ZY904-1 400 71.36+£2.32a  50.85+0.96 a 134.23+4.28 a 81.74+2.47a 64.82+4.53 a 55.30+2.12 a
72Y904-3 400 76.53+3.46a 51.62+1.30a 147.65+6.42a 79.84+0.30a 60.17+5.26 a 55.06+3.45 a
ZY904-5 400 80.3242.49a 50.06+0.84 a 130.27+8.24 a 80.70+2.44a 64.22+2.79 a 54.23+1.41a
NCK 400 74.21+4.12a  46.32+1.31a 140.59+7.33 a 74.3342.44a 62.47+4.62 a 45.29+2.63 ab
CK — 58.34+1.91b 35.64+1.09b 80.69+9.28 b 64.64+1.62b 47.82+4.33b 36.53+2.34 ¢
+ (P <0.05)

Data were showed with mean + SE. Value followed by different letters in the same column are significant by different (P < 0.05). NCK: not
add film forming CK.

2.3 0.002 mg kg ', 0.005 mg kg™
1 ,
7 , 1.53~1.54 min, 1.26x108,
0.99, 0.005~2 mg L™ 2.17x107, 1.46x10°%,

> > >

80%~110% , 2.9%~7.9%, )
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Table 7 Fortified recovery of thiacloprid in maize leaves and soil

Soil Maize plant
Spiked level . .
B Calibration curve
(mg kg™) Average recovery (%) RSD (%) Average recovery (%) RSD (%)
0.01 89.42 6.4 86.07 7.9
y=13775.92x + 6978240
0.1 ) 94.64 34 95.36 2.9
R*=0.9931
1.0 96.78 3.2 95.36 5.6
RSD: relative standard deviation.
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1.26e8
0 T T T T T T T T T

0907-BIAOPIN-5

7050 1.00 150 200 250 300 350 400 450 500 550  6.00

650  7.00
MRM of 2 Channels ES+

100%- 1.54 253.2 > 902 (IMIDAC)
2.12¢7

0 A A B L L L L L A L A L pan s )

050 100 150 200 250 300 350 400 450 500 550 600 650 700

0907-BIAOPIN-5 MRM of 2 Channels ES+
100%- 1.53 TIC (IMIDAC)
1 46¢8

0 — - r Amama s o AR L ]

050 100 150 200 250 300 350

400 450 500 550 600 650 7.00

Time (min)

B1 AR B
Fig. 1 Mass spectrogram of thiacloprid
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Fig. 3 Dispelling dynamics ofthiacloprid suspension concentrate with different film-forming agents for seed coating in soil
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Fig. 4 Effects of thiacloprid suspension concentrate with different film-forming agents for seed coating on the amount of piercing-
sucking insects
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